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General Statement:

certain recent technical develeopments are now ripe
for expleoitation to the advantage of the photo inter-
preter, Two of the developmenta are Smergencs of the
1aser as a dependable, productive ingtrumenty and D=
plication of the Fourier Tranaform to photograpuie
svarial fraguencies resulting in the powerful Contrast
mangfer Punction Concept. heae new toola make it
possible to aignificently upgrade the gupport of a
photo interprater's capability.

tn applying these tools te new support equirment,
it ig immortant to introduce the vonecapts of the pay=-
chologist in combination with the concepts of the engle
neer to insura that the new equinpent will be a truly
responsive servant of the irtaynretar and function to
enhance his effectiveness and not fetter it,

Attached are sone ideas which are proposed as o

nucleus for investigation into a mew support program:

1. The mext generation of Interpreter Jiewers.
2, 7he Corporate Yechnique of Management by Ex-
caption,
3. Sdge leassuremasnt.
4, Tmage ~uality Peedback, STATINTL

5, Tracking and 'lotting,.
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1. The nawt senar:ation of Interpreter Viewers

e Laser offars the poasibility of a aimificant
breatthrourh in crejection viewers for the photo intar-
nretar, An wnaly&ical and axverimental investigation
is required to confirm ite potential.

e Laser produces am intenselvy bright lLight beam
of a single color. The bean is a few millimeters in
diameter, highly collimated and is effectively a point
source at infinity. The recent scientifie achiavements
in manirulation of the Lasar beam provide the naaded
vargatility for a new dimension of control to be exploitad,

n axperimental sevup is nremosed in whieh the
Tager beam would be plaved scross the film forma% being
viewed much ps an electron beam is scammed acrogs a iV
tube, Siniler Praming rateg would be used te present a
continuous pieture of the whole format to the interpreter,
The high intensity of the b&am.ﬁuulé\panatra&e even the
deepast shalows. At the same time, mutomatic control of
tha beam brirhtness would prevent dazzling the observer
when the beam paszos through a highlight area ol low
density, Thus, o degree of automatic dodging can be a-
chiavad, abmhamﬂtic arvangement of the experimental
setup is showm atiached, The investigation will be rwine
cipally concorned with the psychological effcet of autoe
matic dodging on the interpreter and the possible ex-

tension into imare enhancement,
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2. Ihe Corporate Technigue of Management by xeeption

It appears possible that an affective tachniqﬁa
ean be borrowed from industry and applied to shoto
interpretation, The purpose is to provide certain and
abgsolute infermation to the small group of men who must
report to the President regarding the threat potential
of given areas,

The technique is thig: when a Norm is establisghed

or inown, then only exceptions to the Norm require spew

cific evaluation, As applied to photo interpretation,
a given avea has a normal rhythm of activity which a
photo interprater will sense with suitable study. So
long as this Norm pearalsts, the threat from this area
will be zero and the threat potential an setablished
value, Por this condition only the photo interpreter
need be concerned with study of the area. A disturbance
in normal activity will give very carly warning of the
build up of a threat, 8ince the total observation and
reagoning capacity of the i-terpreter is ueed, it would
be virtually impossible for him not to detect a disture
bance., The disturbance is the exception referved fo
above, which is to be evaluated and msnazed by a higher
echelon, It is this sarly warning which provides time
for evalustion, for obtaining additional coverage and
for detail analyses necessary to form an error-free

Judgment for nresentation,
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The technique fs principally applicable to the
studv of peripheral areas and does not affect the nor-
mal target analysis activity. In fact, present activity
uges many of the elaments of the technig:» already. A
formal study will serve to define the favorable and the
unfavorable as-ects of the procedure, It will go far
towards determining how an interpreter projects himself
into an area, what helrs him to grasp the normal ace
tivity pattern and what hinders him,

rdditionally, data will be ecompiled regarding how
large an area an interprefer can be expectad to assimi~
1ate and how wmuch overlapping of areas is necassary to
provide adequate redundancy of coverage, This data will
be usefull in determining the intarpreter force levels

required to implement the concept.
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5. Fdge Measurement

Application of the Contrast Transfler mmnction (otw
copt may pavnit neagurements on a photograph to a4 pra-
cision eonsiderably finer than the actual resolution.
The concept is simple, A knowledge of the Contrast
meanafer mmotion of tha taking cawera permirs vecon-
struction of a shavrp adge from {irs image. The location
of that adpe with respect to its image then becomes a
tnown quantity and can be used to determine tha preciae
location of tha desired edge within an imaze being
measured, An snalytical and experimental study is re-
quired to detarmine how to measure the Contrast Trana-
for Munction from the take on hand, The study will
also produce a method of scamning the image of the edge
under measuresent and o method of correcting te actual

gdre location within the image scamned,
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4, Image cmality Peedback

The exploitation oneration is in a command poalt-
ion relative to the output quality of the collection
operation., This is a proper relation since axploi=
tation iz the customer of collection éﬂé osrovides the
only place whare continuous evaluation of the cutput
can be accomrlighed, Such evaluation is extremely ime
portant to the maintemance and improvement of image
quality by ecollection, and feedback of information to
them is as important as any other &ﬁﬁéﬁt of the opara-
tion,

e feedbac! should first be immediate so that
correotions can be made before the next operation.
secondly, the feedback should inelude an ebiective
numerical determination of image quality presented in
terms well understood by collection and related to the
Contrast TRangfer Function of rheir syatem, It appesrs
that some powerful physical concapts can be utilised to
provide such information, A statistical analysis of
the apatial frequency content of a photograph can be
related to image quality,

The procedure is as follows: A random scan of a
frame by a microedensitometer type of instrument is pro-
duead, The sutocorrelation function of the microdensi=-
tometer signal is com uted to reveal the gpatial fre-

quencies, Since o statistieal apvroach is being used,
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the relative weight of the spatial frequancies rmust be
datermined by computing the power srectrum, The ~ower
goectrun (which is the Fourier Trangform of the auvto-
correlation function) is a vepresentation of the Con-
trast Trangfer Function of the photograph. The appeare
ance or nen-ap carance of caertain frequencies can be
related to various aspects of camera gystem performance,
A study will be requirved to set up the analytical
equations and determine the computer program, In ade
dition, experimental microdensitoweter traces will be
required to be made as part of the study, The traces
will permit testing the hypothesis and proving out the
equations and tha gomputer program, The ultimate aim
of the study will be to Jefine a clear technical path
for development of an instimment which will automatically

measure image quality of receivad material.
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5. Tracking and Tlotting

4 gtrip map of the mission ground track is imporw
tant collateral to the ploto interpreter, Although
such o statement is obviously true, achievement ie often
diffieult, Ideally, the strip map should be specific
to the mission. It should be annotated with Irame nun-
bera and have obligue coverage blocked out , Fost ime
portant, it should be available to the interpreter
when he Civst receives the film for scanning and in a
form convenient for him to use,

To define a development program to achicve guch a
goal vequires a study of the tracking and plotting funcw
tion, It does not scem feasible to reach the goal by
brute force manpower with conventional methods of plote
ting, £iling and sorting. Labor saving devices and the
automating of some functions are needed, n indepencent
formal study will serve to define the s ecialized acape
tation of automatic map staraga'ané retrieval equipnent
and the rapid reproduction of conventional meps inte
mission strip maps. The study will also sift arwotntion

data to determine what should be imprinted on the maps.
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